Orlon Prostheses in Arterial Surgery
BECAUSE of difficulties encountered in obtaining suitable autopsy material for stored arterial homografts and the risk of infection associated with this method, an investigation into the use of plastic arterial prostheses was undertaken.
Orlon fabric was chosen as the most suitable material. Tubes of this fabric are easily made, the seam being sewn with an ordinary sewing machine. A cuff is turned back at each end of the tube so that a double thickness of orlon is available for the anastomotic suture. The completed tubes are sterilized by boiling or autoclaving. Orlon prostheses were used, experimentally, to replace the terminal aorta in dogs, and were found to function well and remain patent over long periods. Excised specimens showed that the tube becomes surrounded by a layer of hyaline collagenous tissue which penetrates the mesh of the fabric and which becomes lined on the lumen surface with a layer of cells indistinguishable from intima. Orion fabric possesses little natural elasticity and the tubes kink easily if subjected to bending strains. Orlon prostheses placed across flexion creases became thrombosed for this reason. It is considered that the best application of this material is in replacement of the terminal aorta and its immediate branches.
Orlon tubes fashioned on a bifurcation pattern were used to replace the terminal aorta in two patients with aneurysms in this situation. One patient died from renal failure after operation and the other remains well and symptom-free eighteen months post-operatively. In two further patients thrombosed common iliac arteries were replaced by orlon prostheses with good results.
A full account of this investigation was published in the British Medical Journal, 1955 Journal, , i, 1406 Polyvinyl Alcohol Sponge as an Arterial Substitute
St. Mary's Hospital, London ALTHOUGH arterial homografts have demonstrated well the indications for, and limitations of, arterial replacement, they themselves have several disadvantages which have stimulated a search for artificial substitutes. The supply of homografts is limited and the methods of storage involve considerable initial expense and meticulous supervision. This paper is a preliminary communication of the early results of the use of polyvinyl alcohol sponge by the Surgical Unit at St. Mary's Hospital in comparison with plastic cloth replacements, which we have been using for the past year.
The properties required of a plastic to be used anywhere in the body have been well defined by Scales (1953), but there are additional properties required of vascular replacement material. We would list these as follows:
(1) High tensile strength in wet state.
(2) Durability: (a) Resistance to chemical action, e.g. hydrolysis.
(b) Resistance to mechanical action, e.g. work-hardening. When the specification of an ideal substance was first considered it seemed unlikely that all the conditions could be satisfied in practice and some would seem to be theoretically incompatible. For example, a substance which is freely porous and wettable is more likely to undergo chemical weakening than one which is water repellent, and it is probable that some compromise might have to be accepted.
It was with these properties in mind that we started using P.V.A. sponge following work by Grindlay and Waugh (1951) , and Re Mine and Grindlay (1954) , who used it as a bile duct support, and Shumway et al. (1955) of Minneapolis who described its use for artery replacement. The material is widely used commercially for making industrial and domestic sponges. It is a long-chain polymer made by treating a foam of polyvinyl alcohol with formaldehyde. It is manufacturedin this country as Prosthex (Ramer Chemical Co.) and in America as Ivalon (Clay Adams). Prosthex is slightly more dense than Ivalon and has a more uniform texture.
[A film was then shown demonstrating the making of an arterial tube. Wet strips of the sponge were wound tightly around a metal former and further compressed by bandaging. The compressed sponge was then boiled for twenty minutes and was then ready for use after removing the bandage. Various types of jigs were shown for the preparation of peripheral vessels, large arteries and aortic bifurcations.] P.V.A. sponge has been shown by Grindlay and other workers (Hurst et al., 1951) to be non-toxic, and the most interesting feature of its use in different situations is the ease with which it becomes incorporated into the neighbouring tissues. Tissue fluid rapidly seeps into
